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PETITION TO W1THU HA W tuC FIMAt ITV OF AN O FFICE ACTION UNDEH 37 CJ%BiiUil 

Mail Stop Non-Fey Amendment 
Commissioner for Patent 
F,0> BOX 1450 
Alexandria, VA 3-1 450 

SIR: 

In accordance with 37 C.F.R. § 1.161, Applicant respectfully requests that the U.S. Patent 
and Trademark Office (PTOJ withdraw the finality of the Office Action dated March 04. 2004 for 
the above-ldentifwd patent application as premature. 

in an Offi™ Action (Exhibit A) dated September 26. 2003, me Examiner rejected claims 
1-3, 5-8, 22, 23, 25-28. 4*. 43, 45-48. 62, 53 and 55 68 under 36 U.S.U §1 03(a) aa befog 
unpatentable uwr Kaminskiy er aL in viaw of Cribbes and further in viow of t£ndrenyi et aK In 
roeponee to this rejection, Applicant submitted an Amendment (Exhibit B) on September 25, 2003 
to overcome the §1 03(a) rejwtiun. In particular, Applicant amandad independent claima 1 , 22, 42 
and 62 to overcome the 35 U.S.C. §l03(a) rejection by incorporating limitations from dapen*g 
claims 7-0. 17-19, 27-28, 3A39. 47-48, 57-53, 67-68 and 77-79 rvspeClively and canceled the 
d**nrilng claims 7* 17-19, 27-20, 47 4ft 57-50. 67-68 and 77-79. Also, Applicant 

added extra limitations to claims 1 . 22, 42 and 62 to further distinguish over tho prior art. In 
addition. Applicant amended claims 9, 40, 49, 60. G9 and DO to maintain proper claim 
dependency Ateo, Applicant amended claims 6 arid 3? l» enn Art minor inconsistences. 



Tho result ot this Amendment was that each of the InctRpHniteni daims (1 f 22. 42, and 62) 
were amended to recite a statistical analyzer that analyzes Ihe plurality ur savioa information to 
determine a plurality ot compartment failure information comprising compartment failure variable 
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and compartment timc-to-tallLire efficients, whamin the anting usee the plurality of 
compartment failure intormation to determine which compartment failure variables influence the 
timing of future service events and climate tlme-to-failure distributions for tha plurality ol 
compartments, a performance rieterioration rate analyzer that anaiyzee performance deterioration 
rata of the product from the plurality of seivfc* information and performance intormation, wherein 
the performance deterioration rate analyzer comprises a .statistical analya* script that relates a 
uAvrt tf^parhrmnte of the product according to tirrw, wherein ih« statistical analy3fc acnpl 
generatee an wtimaiod ctet*rioration rote ourvo tor the subset of compartment* oi the product 
wheron the performance decoration rate analyzer further comprises a transformer that 
transforms each eetlmated deterioration rate curve for a oompartment to a performance lit* 
distribution; and a simulator for simulating a distribution of luture sorvice eveme of the product 
waring to the time-to-tailurc dtetrtbutfons and performance lite distributions 



In response to the? Amendment, tb* Examiner m^d a final Office Action (Exhibit O on 
March 04, 2004. which rented claims 1-3. 5-6, IB. 23, 25-26, 42, 43, 45^16, 62, 65 and 65-66 
undAr 35 US.G. §1 03(a) as being unpatentable uvar Kaminskiy et al. in view of Cri&bos st al and 
further In view ul Endnenyi *t al., Butler, Wong and Hueeoiny. In the Final Oflittt Action, the 
Examiner acknowledged that the §103{a) rejection i* n™, but submitted that Applicant's 
amendment necessitated Ihe new ground of rejection. 

Applicant auomits that the Final Off** Action is prematura and requests that the 
I ochnology Center Dirwlur withdraw the finality. According to tfto Manual Of Patent Examming 
PronAdure {MPEP} 706.07(a), a "second . - . acttonQ or> the merits shall be made final, except 
where the Examiner intra**™ a new ground of rejection that is neither necessitated by 
(Applicant's amendment of the claims nor based on information submitted fn an intormation 

disclosure statement ■ In the present patent application, the limitation (i.e„ a statistical 

analyzer that analyzes the plurality of service information in determine a plurality of compartment 
failure information..., a performance deterioration rate analyzer,-, wherein the performance 
deterioration rate analyzer comprises a statistical analysis script.., and a simulator for simulating 
a distribution of future service events.., according to the timc-to-faiture distribution* and 
pfirformance life distributions) in the Amendment that the Examiner belieum necessitated tha new 
ground of rejection was recited in the originally filed dependent claims 0,c, claims 7-8, 17-19, 27- 
2B. 37^39, 47-40. 57-59, 67-68 and 77-79). in the Ofltae Action ttw Examiner rejected par-h of 
these depending claims under 5103(a) 33 being unpatentable over Kamlnekly et al. In view of 
Cribbea and furthor in view of Endrenyl et al. in the Arnwidmeiii. A^licant inserted the limitation* 
ot the statistical analy^r, th« performance deterioration rate analyzer and the simulator from the 
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bsrial No. 09/576,095 

^ into M ^ *» » to ^ ~r * 

l iny «*. in «. d*»l — and ™ «* h~d on informs ^ hn an 
l^ldo^^^ 

erdrequ^.ha.meTechnology^Di^rvvahdrawme.lni.iity. 

Accord^ to 37 C.F.R. § 1.181. mere » no fee assorted *«h submit^ W. P-tiHo" to 
« «he finality of an oft* **». h—r. i b mafcken, .hen AppM 

withortaa the PTO to Charge anyfee* to DCpoBlt Account No. 07-0868. 

RAspflcthJlly submitted, 




PATRICK K.PATNODF 
Attomay for Applicant 
Registration No. 40.1 <!1 



Schenectady. New York 
Dated: April 30, 2004 
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APPUCAL^H NO. 



PlLIKO DATB 



GENERAL ELECTRTC COMPANY 
GLOftAL RESEARCH CENTJ* - 
PATENT DOULtT RM- 4 
PO BOX 3, RTJnn. K-l ROSS 
NISKAYUNA,NY *2309 



— --'v 1 430 



T" PTRSTWAMB D INVENTOR | ™f» I C OMHPiA™^ 



ferow Kenneth Artgonc? 



6313 



THANCAVELU, KANDASAMY 



PATCH HMMBBR 



? 9 



11U 

DATBMAU.BD!»/25/3«0i 



3 



please frort below and/or attached an Office witmiiuiiication concerning this application or preceding. 



PA(£ 6192 * RCVD AT 511712004 1:03:40 PM [Eastern Daylight Time] ' SVRiUSPTO-EFXRMII * DNiS:8729306 ' CS1D:51 83877751 * DURATION (mm-ss):20-40 



MAY I? 2004 13:05 FR GE CORPORATE R-D 



5183377751 TO 817038729306 P. 07/92 



Office Action Summary 



Application no. 

09^73,095 



Kandasemy ThangaveU 



ARAGONESfcTAL. 



Art Unit 

2120. 



~Tt*MAlUNQ DAT* of 



PeT A SHOR'^^ED STATUTQKY PERIOD FOR REPLY IS SET TO EXPIRE 3 MOMTH(S) FROM 
THE MAILING DATE ^^!SSI^^^ «M»*tol-*<W 




133}. 

Statue 

t) [a : Respond to c/>m m unicotion(s) flied on ?fi May gggg ■ 

*, in Th" action le FINAL 2b)^ Thls action is non " finaL 

5 ' i rK« w «ii rt wor«6 except tor formal matters, prosecution & to the merits is 

Disposition <tf Claims 

4) 0 Clalm(s) 1^1 ia/orc pending in ihe application. 

4a) Of the above daimO) _ _ ie/are witfrirawn from consideration. 

5) D ClBimW Is/are cillowed. 

6) 0 Claim(a) iM nfe™ reacted. 

7) D Chunks) »a/are objected to. 

B)D Claim(6) _ suhjact to restriction and/or election leqiiiremenL 

Application Papers 

$)□ The specification is objected to by the Examiner. 

10)R The drawlng(c) filed MM^MM Stfare «□ accepted or t>)ES iu by the Examiner. 

Applicant may wt nqw-t <*<M™ to * c a™™ 8 ' 1)0 he,d ln atJayanW *" 3? CFR 1 
1 1 )□ The proposed drawing cuinrtlon ffed on _ is: ajO ^oved b)Q disappmvad by the EMr. 

If approved, corrcoteO drawings m iwjui«*t m repy to this Office action. 
1?)U T^ oath or declaration is objected lu by the Examiner. 
Priority undar 35 U-S.C. SS 119 and 120 
19)U Acknowledgment is made of a claim for fornix priority under 35 U.S.C, 5 H»Wfl) <* «■ 
a)DAll b)D Some*c)n None of; 

1 .□ Certified copies of the priority documents have been received 

2.D Certified copies or u« priority documents hove been received In Application No 

3 D copies of the certified copies of the priority document* have been received in thie National Stage 
application trom the international Bureau {PCT Rule \ 7,2(a))< 
♦ See the attached detailed Offlce wlton for a list of the certified copies not rcceivBd. 
14(3 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 0(c) (to a provisional applicato). 

a) □ The translation of the foreign language provisional application has been reived, 
lad AcKnowledgmont I* made of a claim fa- domestic priority under 3b U.S.C. §§ 120 and/or 121 



1 ) El Nollce <?f RefownwB Cited ipto-b92) 

2) 13 Notion of Orattf pwson's Patent flawing Rtsview (fTOMO) 

3) 0 intwrtiaAM Dlsctowim ab«lBi (PTO-1 449) Paper NofeJ 2 . 



4) 



IntervifiW Summary (H f 0413) P?par ng^}. , 



&j Q °f iinvmal Patent Applk»& (PTO-1 ESt2> 



6) |_J Other 



ilk. »w*Hnd Trader KCIHw 



rvfinit Action aummonr 



Pan rtf p?|i«r No. 3 
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_ Pago 2 

Application/Control Number: 09/578,095 

ArtUnit:2l23 

DETAILED ACTION 

Introduction 

1 Claims 1 -81 of the applicatiuii have been examined. 

Information Disclosure Statement 

2. Acknowledgment te made of the Information disclosure statem«nte filed on May 
25. 2000 together with copies y r the papers. The papers have been considered in 
reviewing the claims. 

Drawings 

3. The draft person has objected to the drawings; see a copy of Form PTO-948 for 
an explanation. 

Claim Rejections - 3$ USC § 103 

4. 'IT* following is a quotation of 35 U.S.C. 103(a) which forms the baaia for all 
rthviousTjesa rations Bet forth in this Office action: 

U) A patent may not be obtained though the invention is not iMaly disced ™ ^^js s* 
St ^sadton U2 ot m tide, if M dm™. 

iha Drier art are such tnat the suhjHci matter as a whole would have been obvious at me time ™ 
lZ2Z££n US, to a person having ordinal W 'n th. art to «hldi said subjRd matt- pertains. 



PAGE 8/92 * RCVD AT 5/17/2004 1:03:40 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:5183877751 * DURATION 



MAY 17 2004 13=06 FR GE CORPORATE R-D 5183877751 TO 817038729306 P. 09/92 



\ 



Page 2 



Appli^oo/Contrul Climber: 09/578,095 
Art Uuit: 2123 

DETAILED ACTION 
Introduction 

1 , Claims 1 -81 of the application have been examined. 

Information Disclosure Statement 

2, Acknowledgment is made of the information disclosure statements filed on May 
25. 2000 together with copies Of the pwm. Tto papera have been considered in 
reviewing the claims. 

Drawings 

3, The dratt person has objected to the drawings; see a copy of Form PTO-948 for 
an explanation. 

Cfa/m Rejections - 35 USC § 103 

4l The followingis a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



PA«M'RCVDATMI)M1:e3:«ra|EastaDa^ - 



MAY 17 2004 13:06 FR GE CORPORATE R-D 5183877751 TO 817038729306 P. 10/92 



Pages 3 

Application/Control Number; 09/578,095 
Ait Unit: 2123 

. 5 . Tte kM M« -**<■'»— ^ 3 " 3 ^ '■ " 8 USPQ4 " 

(.S66),ft«^TOMf«^>i*i'«»^^ fa '^ i " 6 ^^' mde,35 

TJ.S.C 1 03(a) are summarized as follows: 

i DateraiininK ihe scone and contents of the piior art. 
i ASSthedZeT^ 

4. SSng Objective evidence present in the application mdacaUng obv— aa 
or noaobviunsncss. 



6. Claims 1-3, 5-8, 22, 23. 25-28, 42, 43, 45-48, 62, 63 and65-b* are rejected under 35 
U.S.C 103» « bei* unpatentable over IfomunAiy et al. (KA) ("A Monte Carlo appro"* * 
Warranty ^ prediction^ SAB Mental, MOT) " view of Cribbes (CH) ^ - 
En** mttwo manager*^ \ Aerobe Engineering. December 1997), and flnfor i» 
view ofEndrenyi ct «L (EN) (IEEE, 1997). 

6.1 KA teaches 3 M^Le Carlo appn^ Specify, as p« 

Claim 1, KA teaches a synlon for predicting the timing of a future service event of a product 
formed fiom plurality of compartments (Pg 1. Abstract; Pr 2, CL2, Para 3 & 4); comprising: 

a simulator for simulating a distribution of future senrice events ofthe product according 
to the plurality of compartment failure information and (he performance deterioration rate 
BBi ^(P 8 1 i AI«Pgl.CLl.P«S : PB2,CI4P™3A^B^^^^S>- 

KA docs not expressly teach a database dial contains a plurality of service information 
and a plurality of performance intimation for the product. CK teaches a database that contains 
aplurality of service infruntion (Pg9, CLl.Para 2 & 3) and a plurality, of performance 
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Application/Control Number: 09/578,095 
Art Unit: 2123 

^tinnier ^ 
S peci*cdct— ^ 

penance shop caud<^^ 
^obvious to or^f^ 

system of KA with the system of CR that included a database that contained a plurality of 

sen** Ration and a polity of p-fonnanee information for the product, as fho 

^ reformation would indicate ^ific deterioration and the service htotion and 

0* performance information would identify the likely maintenance action* , «n»nd * the next 

shop visit so the imuntercmce shop could develop proper matoteuance process. 

KA does not expressly t«,h a statical analyzer that analyzes the ptaalily of gcrvioe 

mformation to determh,* a plurahty of compartment Mut e formation. UN teacher statistical 

analyzer that aualyzcs the. plurality of service mformalioii lo determine a plurality of 

, c i • i^rfi™, rp* 176 CU> Para 2 & 5; Pg 578, IX 1, Para 4 & 5: Fig. 2; Pg 
compartment failure mtormation {?% ? /o, ^i~> r»i» x «, .., c 

579, CL2, Para 5; Fig- n), as the compartment failure information can be used to detamme 
m^ws, variances and the probability distributions of time* to failures of the compartments (Pg 
578, CL1, Para4 & 5). It would have been obvious to one of ordinary skill in the art at the time 
of Applicants' invention to modify the system of KA with the system of EN that included a • 
statistical analyzer that analyzes the plurality of service inftrmation to determine a plurality of 
wmpartment failure information, as the compartment failure information could be used m 
determine means, variances and the probability distributions of limes to Mures of the 
cumpartmcilts. 
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Art Unit: 2123 

KA docs not expressly teach a performance deterioration rate analyzer that analyzes 
p^ceini^^ 

prance information ft, 9, Ol. P« 3 * 4), as the pcrita»ace deterioration rate 
faHhmrtm identifies the likdy n^ntcnance actions m ** at the ««t shop visit (Pg 9. ttl. 
Para 3), so the maintenance s*op could develop proper niaiutena.ee process (Page 9, CL1, Para 
4). It would have tam ohnou. to or* of ordinary skill In the artatmetime of Apphcants' 
invention to wtify fke system of KA with the sy il» of CR that included a performance 
deterioration rale analyzer that analyzes 1*6,^*^0^™***^*"*" 
' plurality office information and performance information, as the performance delation 
ale information would identify ihc likely mail*™ actions required at the next shop visit .so 
the maintenance shop could develop proper maintenance process. 

Depen dent claims 

Per Claiui2:KA, CRandENteachthesysteraofClaii.il. KA does not expressly teach 
that the database comprises a service database and a performance historical database. CR 
leaches that the database oompriees a service database and a pe.-fonr.anee historical database (Pg 
9, CT.1 , Para 2 St 3). as the performance information indicates specific: dclcriorotion and the 
service intbrmotion and the performance information will identify the likely maintenance actions 
required at the next shop visit (Pg % CL1. P*» 3) *>the maintenance shop can develop proper 
maintenanee process (Pg9, n.l. Para 4). » would have been obvious toon* of ordinary tldll in 
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aS *ep^onnancein^^ 

^theperforma^^^ 

next shop vi* so (he shop could develop p^pcr maintetumc^ p^. 

PerC^^^^CRand^te^a.e^.fClaiml. KA docs not expressly teach 
that the pl^ of scrvtce informal corup, isc* comment defiiudo^ repair history and 
sente to. Cft teaches that lb> plurality of service information comprises compartment 

• e ; r>« o rT 1 Para 2 & 31 as the scmce infonnation 
definitions, repair history and service factors (I g 9, CU , Para i * ^ 

will identify thelilcelyrnau.lo.anc.c actions required at the next **** 5 o suitable 
preparations can be made before the product arrives for rep*u aud maintenance (Pg 9, CU, Para 
ty it would have bc*u obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the system of KA "with the system of CK that included the plurality of 
service into*** uprising compartment definitions, repair instory and service to, as 
the service information would identify Ik likely maintenance actions required at the next shop 
vi»t, so suitable preparations could be made before the product arrives for repair aud 
niAintcnance. 

Per Claim 5: KA, CR and EN teach the system of Claim L. KA does not expressly teach 
system forther cording , preprocessor for processing the plurality of service Ration into 
a predelennined format KN teaches system further compiisii.B a preprocessor for processing the 
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u, <tok *> eompam- More -K—ta 0% 2) - c^prtMl 1Mb. 

,„»„„, (11CC «mp«»^(P S 57 9 .a.,.P«^5>.I l «^h.v,bc OTO bv i «» 1 o« e of 

^ n r.H ths nrobabillt v distributions of time* to foihires of Qie 
used to detetmine meaus, variances and trie proDaoimy ^uh 

compartmeiiLK. 

Per CM m 6: KA, CR and EN teach the system of Claim 1 . KA does not expressly teach 
thMthcpreproccasor generates .plurality of data files according* the plurality of service 
information. EN teaches that d* preprocessor generates a plurality of data files according to the 
plurality of service inflation (Fig. 2), as the information can be used to predict the mean and 
dilution Of the re— fi life to failure for any stage of m <* 576, Abstract). It would 
havebeenobvivu* to one of ordinary skill in the art at the time or Applicants" invention to 
modify (he system of KA with the system of EN that iucladed <ho preprocessor generating a 
pbulity of data tiles according to the plurality of servk* information, as the information could 
bt. «ud to predict the mean and distribution of the remaining to ^ ^ ° f 
aging. 
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AppHcflticm/ContiolNnmbcr: 09/578,095 
Aft Unit: 2123 

^p^me-to-^^^ 
f^orAMon^^ 

toob ^thefail»re^^^ 

C L2,Para3). Tt^ldhaveb^oWioustooncofordinaryskminthcartatthetimecf 
plura% MM ^™ C ° mvMt ^ V3riable8 ^ 

w ^ m ttime-^^ 

infcrmation fcr the «IU. and the cost inc^ a* to component Hbm -d a 
mathematical model conld be «ted Imking frih»« and maintenance mode, »d used to 
compute costs uf alternative maintenance schedules. 

P« Claim R: KA, CR aid EN teach (he system rfCU* 7. KAdoes not expressly teach 
that d. statisheal analyses ^plurality of comportment Mlure mfom^tion to dctcm.ine 
which o^artment failure v»ubk S influence the timing of future service evcta and estimate 
Wto-Muredi^^^ 

analyzer uses the plurality of compartment Mura inform^ to ddemni.c which compartment 
failure variables influence, the riming of future service events and estimate time-to-failure 
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AppUcation/C'ontrol Number: 09/578,095 
Art Unit: 2123 

distributions fortl.pI-.ity of comets WW**.*****™**"" 
3; Fig. 2; Fifl. 6), as the information can be used to obtain the Mure information for the entire 
ayaem and the cost burred due to compuaent iail^CPg 581,^2,^2);^ a 
arturtfad model can be construct linking Glares and mamtenanc* modes and usedto 
con ^co*sofaUcma^^^ It would have been 

obvioustooneoforoln^ 

system of KA with the system of EN that included the Etatislival analyzer using the plurality of 
apartment f^^^ 

tuning of future service events and estimate time-to-failure dilutions for the plurality of 
comportments, - the idbrmation could be used to obfci, - te failure information for d* entire 
system and the cost u.cnrr.d duo to component failures «nA a mathematical model couWbe 
construct li. Jcing fcilurca and maintenance mod« and used to compute costs of ***** 

maintenaiwe schedules- 

6.2 As pa Claims 22, 23, 25-28, 42, 43, 45-48, 62. 63 and 65-68, to are rejected based on 
the same reining as Claims 1, 3, and 5-8, u Claims 22, 23, 25-28, 42, 43, 45-48, 62, 63 
and 65-68 ore system, method and computer readable medium claims reciting the same 
limitations as Claims 1, 3, and 5-8, as taught throughout by KA, CR and TOL 

7, 0^*4,21,24,41,44,61,64 ^81 are rej^ed under 35 U.S.C. 103(a) as bein R 
unpatentable r.ver Kaminskiy et al. (KA) ("A Moat,: Carlo approach to Warranty Repair 
pactions", SAB International, 1997) in view of Crihbcs (CR) ("Changes in En»ne 
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^vals and *, vhte", Ai-f» Technology Engine^ * mamtcnonce, 1996-1997). 

7.1 Mp C rCi a im4 I KA,CR fl i 1 dENte a chtfe eS y S ^ot-c: la i M 1. K/^CRaudENdonot 
teach that ±eplur,lity of pcrfonn^ce initio* comprises p«ftw» 

— ^^^^^ 

leva lsa fte r*rvic^^ 

Para 1), ,s to information con be used to forest product removal rates to -struct a plan for 
i^ingproduct^^ 

^crnentafo^^ P-2). n would have 

W.obv^tooneoford^ 

S y S tcro of KA, CR »1 EN with the system of AT that uui.dcd the plurality Of perfbnronee 
infon nauon^^ 

ouxrentdaulcvelM, the information could be Kd !» forecast product remov.lra^ to 
construct a pb n far mcommg product vo W S ; «d the tbrccoot could be used for mai ntenance 
■ cortplaun^yicldi^u^^ 

KA, EN and AT do not expressly teach that the plurality of performs information 
can*** datca at which the produc. is -™*d, and variable that affcut seeing of a 
subset Of the plurality of ecin.partmen*. CH teaches that the plurality of performance 
information comprises A ate* at which the product it ™d, and van ahlcs that affect the 
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dicing of asubset of toplo-H* «t compartments (PH % CL1. P» 3 to 6), M lb 

pc rformanc«mform^^ 

vi s it(P g 9.CU,Para3)^^^ 

rU(Mft ftwouldltfvebeenobv^^^^ 

Applied to modify the system ofKA, EN and AT with the system of C*tt*t 

ip duded.ne P lu^^ 

bo serviced, and variables that affect the servient of a subset of the plurality of compartment,, 
„ 0* prance mfonnution would identify the likely mamtenance actions quired at the 
sb^p visit so the maintenance shop odd develop proper maint™ piocew. 

Per Claim 21; KA, CRand FN teach the system of Claim 1. KA does not expressly 
tech that the simulator forced., a service plan for the future servk* e-cnta that comprises the 
time ft* scheduling (he scmce events. AT teaches thai d.e simabtor forecasts a service plan for 
the Mure ftsrvice -vents that comprises the time for sdirtlnling the service events (Pg 3, CL1, 
Para2; P B 4, CM. Para 2: Pg.4. CL2, Para 1), w He forest can be used for rnahrterance cost 
planning yieldmg requirements for material and manpower for maintenance (Pfi 3, CL1, P*r*2). 
Tt would have been obvious to one ofordinaty .kill i. the art ottbe thne of Applicants' invention 
to modify the system of KA with the system of AT that included that the simulator forecast a 
service plan for the future service events that comprised the time for scheduling me service 
events, as the forecast could be used for maintenance cost planning yuMng requirements for 
material and manpower for maintenance. 
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byKA,CR, EN and AT. 

8. ^9,29.49^69**^ 

^ et a.. (KA.) ("A Monte Carlo appro** to Warranty Rep* prediction*" SAE 
International. 1997) in view of Cribbcs (CR) ("Changes in Engme maintenance manaserncut", 
Aerobe Engineer^ lumber 1997), and further iu view «f Endrcnyi * .L (EN) (IEEE, 
1997) and Woodman et aL (WO) (U.S. Patent 6,\95,m). 

8.1 A.p e r(:i a im9,KA,CRandENt^h* C sy 3 tcmofClaim8. KA, CR and EN (to not 
expressly teach that the statistical analyzer « the estimated time^-failure di.tnb.rti on* to 
determine a Weibull distribution for * snhsct of the plurality of compacts defined for the 
product. WO teaches thai die statistical analyzer uses the estimated tim^u-Failurc distributions 
to determine a Weibull distnbution for a subset of the plurality of comments defined for the 
prodiurL (CL6, L50-56), as the Weibull model uses shape ami *ale parameters which have 
physic signifWr.ee; the scale parameter the time at W hich 63% of the population have 

failed, and the shape parameter indicates the rate at which the failures increase (CL6, L48-56). 
It would have been obvious to one of ordinary skill in the art at the time of Applicants' invention 
to modafy the system of KA, CR and EN will . the system of WO that included the .lafcfed 
analyzer using the estimated time-tG-fcilurc distributions to determine a Weibull distribution tor 
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which the failures increase. 

82 AspccClain*29,49and6*^^^ 

the 3 a«e linritatior* * Claim 9. aa taught thiou g bo«. by KA, CR, EN and WO. 
9. ClaiuHlO^.S^Ott^ 

KUtadOr * al. (KA) («A Monte &*> approach <° Repair predion*", SAK 

Interzonal, 1W7) m view of Cribb* (CR) (Changes in Enaine tnara^ent" 
Aerospace Engineering, December 1 907), and further in view of Eud-nyi d iL (EN) (IEEB. 
1«W7) and Snbramswyani (HTI) (U.S. Patent 5.701.471). 

9-1 AsperCbim 1 0, KA, CR and EN teach the system of ( Haim 1. KA, CR and EN do nol 
expressly teach that the statistical analyzer comprises a semce analyais script that execute a 
plurality of^ticalprocedures. SU fa^to that the statical analyzer comprise., . service 
analysis script that executes plurality of Mistical procedures (Abstract; Fig. 1, BIX 116 wA 
120; 1-ig. 2; CL2, L2543), w die scripts specify the operations to be performed and the 
performance statistics to be o^ted (OA L25-29). It would have bee* obvious m one of 
ordinary skill in die ait at the time of Applicants' invention to modily die system of BA.CR and 
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gp.te to hcp^ormed and tb, performance rtad^s to he collected. 

92 As per Claims 30, g.Ooim 10, 

tta^ltata*--.^ lO^tau^auc^outbyK^CR.EN^SU. 

10 . Claims 11.31.51 and 71 - rej^H under 35 U.S.C. 103(a) as being unpatentable ovir 
K^cskry et *L (KA) ("A ^Carln abroach to WarrarAy *e P air prcdKho^, SAE 
L.temationaU*^ 

Aerospace Engineering, De^ber 1997), and further i. view nt Kndrcnyi et aL (XN) (IEEE, 

/cm n i 4 P-rtent 5 701 471) and Dlaja et aL (DJ) (U.S. Patent 
1997), Subramauyam (SII) {U.h. yaiem ij « j=j 

6,405,160). 

10.1 AspcrUaim 1 1 , KA, CR, EN and SU teach the system of Claim 10. KA.CR.BNnd 
sr do iwt expressly teach that the phuffiy of statistical procedures uprise a multivariate 
regression and/or a correlation analysis. DJ teoohee that the plurality of statistical procedures 
comprise a multivariate region and/or a correlation analysis (CL5, L57.-.S9), as in the 
multivariate ^ -lysis, the changes hi independent white that correlate hi^ly with 
depend** variables are. allowed to remain in the moddi* caption (CX2, L25-29). It >Vould 
have been obvious to one of ordinary skill in the art tf the tame of Applicants' invention i» 
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n^tWa^^^ 



10.2 A.pcrCtata.31,31 uAll^nf^^^mVKmo^uCtoall, 
„ Uairn S 31.51 and 71 ^^mcihod^o^i^ten^^^ 
the »mc ligations „ Claim 11.- taught throughout by KA, CR. EN, SU and W. 



1 , . CUo* 12, M, 52 nnd 72 are rejected under 35 I I.S.C. 103(a) woeing unstable ov«- 
Kamioskiy ,t «L (KA) ("A Mom Carlo .■*»«* to Warranty Repair predictions", SAF. 
Iotenufiond. 1 W7)in view of Cribbe* (CR) ("Changca in Engine nurintettace management", 
Aerospace Engine iWfer and rurther in view of End™yi et al (EN) (IEEE, 
1107), Subrsmanyam (Sir) (U.S. Patent 5,701,471) and Cave <t A (CA) (U.S. Patent 
5,740,233). 

11.1 As per Clam. 12, KA, CR, EN and SU teach the system of Claim 10. KA, CR, EN and 
SU do nor « presS ly teach that the service *»ly»s script s^cratcs a plurality of statical 
diagnostic mformation. CA teaches that the analysis script generates a plucky of 
statistical diagnostic information (CL3, L27-30; C13, L5S-64). as chang« in the tfrirtal 
diagnostic information could be used to identify faults and alert tbe pe—1, when they HI 
outside set thresholds (CL4. 1 3-1 5). It would hive been obvious to one of ordinary skill in the 
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system of CA that included the service analysis scrip, ^tiog a plmdity of statistical 
agnostic formation, - d-e- - the statistical dbmuric MonnaUon could be -rf to 
identify faults and alert the personnel, when they Jtt outside act thresholds. 

1 L .2 As per Cbb» 32, 5* and 72. these are rejected Used an the same reasoning as Claim 12, 
supra, CUh^^andT^oreeyst^ 

the^aelim^ons ^Ckutn 12, - taught throughout by KA, CR, EN, SU and CA. 

12. Chitna 13, 33, 53 ml 73 are iqadcd under 35 U.S.C 103(a) as being unpatentable over 
KamniSkiy « a). (KA) ("A Monte ( Ark) approach to W arranly Repair predictions". SAE 
iQtemational, 1997) in virw of Cribbcs (CR) ("Changes in Engine mamtenancc monagemenf 
Aerobe* Snaring, December 1997), and further to view of Endrcnyi « iL (EN) (IEEE, 
1997), Subr^yam (SU) (U.S. Patent 5,701.471), Cave et al. (CA) (U.S. Patent 5,740,233), 
Sronghton et al. (ST) (U.S. Patent 6,132,909) and Baleann (BA) (U.S. Patent 5,748,508). 

12.1 As per Claim 13, KA, CR, EN, SU and CA teach the system of Claim 12- KA, CR, EN, 
SU and CA do not expressly teach that the plurality of statistical diagnostic information 
comprises Boodness-of-fit metrics and collinearity diagnostics. ST teaches that the plurality of 
statistic diagnostic information comprises goodness-oMt metrics (Abstract; CI3, LZ6-52; 
CL3, L55-64), goodncss-of-fit meafiures how well a given model represents the underlying 
data (LLi, L26-28). It would have been ubvious to one of ftrdiwy skill in the art at the time Of 
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Applied invents t» modify *■ of KA, CR, EN, SU ,nd CA with *> system of ST 
that included the plurality o r statistical diagnostic information comprising goodneS6-of-fit 
metrics, as BQoda^^f-fit would measure How well a givoi model represents the underiyinR 
data, 

KA, CR, EN, SIJ, CA and ST do not expressly tmch that the plurality of statistical 
diagnostic mlhrmation comprises coMnearity diaries. 1U teaches that the plurality of 
•Mistical diagnoahc information comprises collinearity diagnostics (Abstract), as C0 IW-rUy 
measures is used to identify collinearity free region models to best model and control a 
process (Abstract), tt would have hecn obvious to one of ordinary skill in ih* art at the time r.f 
Applicants' invention to modify the system of KA, CR, EN, SU, CA and ST with the system of 
BA that included llw plurality of statistical diagnostic informaliun comprising collvflcarity 
diagnostics, as collinearity measures would be used to identify collinearity free regression 
models tn best model and control a process. 

12.2 A3 per Claims 33, 53 and 73, these are reject^ based on the same reasoning as Claim 13, 
srorx Claims 33, 53 and 73 are system, method and computer readable medium claims iecitin H 
the same limitations as Claim 13, as taught throughout by KA, CR, EN. SU, CA, ST and BA. 

13. Claims 14, 14, 54 and 74 arc rejected under 35 U.S.C 103(a) as beimj unpatentable over 
KamiiMkiy et aL (KA) C'A Monte Carlo approach to Warranty Repsm pedictW, SAR 
International, 1W7) in view of Cribbes (CR) ("Changes in EiigkiB maintenance management", 
Aerospace Ettgmeerinfi, December 1997), and farther in view Fndrenyi ct at. (EN) (IEEE, 
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1997), Subramaayam (SlT> fU.S, Patent 5,701,471) and Mttsttr et aL (ME) (U.S. Patent 
5,686,359). 

13.1 -As pei Claim U, KA, CR> F.N and SU teach the system of Claim 12. KA, CR, EN and 
SU Jo noi expressly feacli that the service analysis script generates a plurality of residual plots. 
ME teaches that the service anaiyais script generates a plurality of residual plots (CL4, L52-56), 
as the raiduaL plots indicate the lack of inadequacy of th& models (CL3 a L26-28), It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
system of KA, CR, EN and SU with the system of ME thai included die service analysis script 
generating a plurality of residual plots, as the residual pluls wuuld indicate ftie lack nf 
inadequacy u f Uie iiivdcls, 

1X2 A* per Claims 14, 54 and 74 a these arc rejected baaed on the some reasoning as Claim 14, 
supra. Claims 34, 54 and 74 arc system, method and computer readable medium claims reciting 
the same limitations as Claim 1 4, as taught throughout by KA, CR, EN, SU and ME. 

14. Claims 15, 16, 35, 36, 55, 56, 75 and 76 are rejected under 35 U.S.C. 103(a) as beinR 
unpatentable uver Kauniiukiy el al. (KA) ("A Monle Carlo approach to WamanLy Repair 
predictions", SAE Interna tiunal, 1997) in view of Cribbes (CR) ("Changes in Engine 
mAintftnanrATtisnA^c^nent", A^msrwice Engineering, December 1997), and further in view of 
Wndrenvi et al. (KIN) (lULili, 1997), and Kfitttm et aL (KO) (I J.S. Patent application 
2002/0035570). 
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14.1 Aspcraata^K^CRandlW^ KA* CR and EN do not 

expressly teach that the sfaLislk&l analyzer comprises a validation script. KO teaches that the 
statistical analyzer comprises a validation script (Para UU08, Para 0029), aa the validation script 
provides information iiecessary to check the data received as service and performance 
information against the data aheady in the database (Fan 0033), It would have been obvious to 
one of ordinary Aill in the art at the time of Applicants' invention to modify the system of KA, 
CR and EN with the system of KO that included the statistical analyzer comprising a validation 
script, as the validation script would provide information necessary to check the data received as 
service and performance information against the data already in the database. 

Per Claim 16: KA, CR and EN do not expressly teach dial the validation script is applied 
to a plurality of case studies set up for the product KO leaches that die validation script is 
applied to a plurality of case studies set up for the product (Para 0008, Para 0029), a* the 
validation script provides information necessary to check the data received as service and 
peifuujiance mformation against the data already in the database (Para 0013). It wnuld have 
been obviuus to one n r ordinary skill in the art at the time of Applicants' invention to modify the 
system rtf KA, CR and EN with the system of KO that included the validation script being 
applied to a plurality of case studies act up for the product, as the validation script would provide 
information necessary to check the data received as service and performance information against 
the data already in the database. 
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14.2 As per Claims 35, 36, 55, 56, 75 and 76, these arc ejected based on the same reasoning 
as Claims 15 and 16, supra, Claim. 35, 36, 55, S( h 75 and 76 arc system, method and computer 
readable medium claims railing the same limitations as Claims lb and 16, as taught throughout 
by KA, CR) EN and KO, 

15. Claims 17, 37, 57 and 77 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kaminsldy et nl (KA) ("A Monte Carlo approach to Warranty Repair predictions", SAE 
International, WW) in view of Cribbcs (CR) (XhanfieE in Engine maintenance nim&Bcujcnl", 
Aerospace Engineering, December 1997), and farther in view of Endrenyl t?f mL (EN) (IEEE, 
1097), and Butler (BU) ("An expert system based Fuuuework for an incipient Mint detection 
and Preventive maintenance system, IEEE 1996). 

15.1 As per Claim 17, KA, CH and F,N teach the system of Claim 1. KA, CR and EN do not 
expressly teach that the performance deterioration rate analyzer comprises a statistical analysis 
script that relates a subset of compartments of the product according to time. BU teaches that the 
performance deterioration rate analyzer comprises 0 statistical analysis script that relates a subset 
of compartments of the product according to time (Pg 321 > CL1, Para 5; Pg 321, CL2, Para 2; Pg 
322, CL1 ? Para 3; Pg 321 , CL2, Para 4 & 5), as the determination of the related times to Mures 
of the compartments facilitates optimizing preventive maintenance program Ibiuugh system wide 
approach to predict equipment failures (Pg. 321, C12, Para 2 & 3). It would have been obvious 
to one of ordinal y skill in die ait at the time of Applicants ' invention to modify the system of 
KA, CR and EN with the system of JJ(i that included the performance deterioration rate analyzer 
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comprising » statistical analysis script that relates a subset of compartments of the product 
according to time, as the Jctcxiuiuation of the related times to failures of the compartments 
would facilitate optimizing preventive maintenance program through system wide approach to 
predict equipment failures. 

1 5.2 As per Claims 37. 57 and 77, theae are rejected based on the same reasoning as Claim 17, 
supra. Claims 37, 57 and 77 are system, method and computer readable medium claims reciting 
the same limitations as Claim 17, as taught thioufihout by KA, CR, EN and BU. 

16, Claims 18, 19, 38, 39, 58, 59, 78 and 79 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over KamiMskiy et iL (KA) ("A Monte Carlo approach to Warranty Repair 
predictions". SAE International, 1<W7) in view of Cribbes (CR) ("Changes in Engine 
maintenance management", Aerospace lingineering, December 1997), and further in view of 
Endrcnyi ct al. (EN) (1EKK, 1W7). Butler (BU) ("An expert system based Framework for an 
incipient failure detection and Preventive maintenance system, IEBB 1996), and Wans (WA) 
(U.S. Patent 6,230,095). 

16.1 As per Claim 18, KA, CR, EN and BU teach the system of Claim 17. KA, CR, EN and 
BU Uu not expressly teach thai the statistical analysis script generates an estimated deterioration 
rate curve for the subset of compartments of the product. WA teaches that the statistical analysis 
script generates an estimated deterioration rate curve for the snhsef of compartments of the 
product (Abstract; CL2, L22-37), aa the deterioration curve cm be usod to generate a warning 
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signal to the system operator and a$ a tool for product service recommendations (CL1, Lines 15- 
1 fl). It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the system of KA, CR, EN and BU with the Bystem of WA that included the 
statistical analysis script generating an estimated deterioration rate curve for the subset of 
compartments of the product, as the deterioration curve could be ussd Lu generate a warning 
signal to the system operator and as a tool for product service recuminciidaLiuiiii. 

Per Claim 19: KA, CR, EN and WA do uut expi ftssly teach that tlic performance 
deleriuratiun i*te aualyzer further comprises a transformer that, transforms each estimated 
deterioration r?te curve for a compartment to a performance life distribution. BU teaches that the 
performance deterioration rate analyzer further comprises a transformer that transforms each 
estimated deterioration rate curve for a compartment to a performance life distribution (Pg 321, 
CL 1, Para 5 to CL2, Paral), as the performance life distribution can be used to predict how long 
the system can operate nafoly and to optimize preventive maintenance programs (Pg 321, CL2, 
Para 1 & 2), It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the system of KA, CR, EN and WA with the system of BU thai 
included Jicpcrfaiiiiajiut:ddtMJi.Ti>*(iuu rate aiwlyzei Jin thai mmprising a tiarisfriimfti that 
transformed each estimated deterioration rate curve Frtt a r/imparhrtfint tn a performances life 
distribution, as the performance lite distribution could be used to predict how long the system 
could operate safely and to optimize preventive maintenance programs. 
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16,2 A3 per Claims 3S, 39, 58, 59, 78 and 79, these are rejected based on the same rearming 
os Claims 18 and 19, supra. Claims 33, 39, 58, 59, 78 and 79 are system, method and computer 
readable medium claims recitinfl the same limitations as Claims 1 S and 19, as Lau^hl throughout 
by KA, CR, EN, BU and WA. 

17. Claims 20, 40, 60 and SO arc rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kiuniuskiy el aL (KA) ("A Monte Carlo approach to Warranty Repair predictions", SAE 
International, 1997) in view of Cribbes (CR) ("Changes in lingine maintenance management", 
Aerospace Engineering, December 1 W7), and further in view of Endrcnyi ct aL (EN) (IEEE, 
1997), Butler (BU) O'An export system baaed Framework for an incipient failure detection and 
Preventive maintenance system, IEEE 1990), Wang (WA) (U.S. Patent 6,230,095) and Moosa 
ct oL (MO) (U.S. Patent 5,822,218), 

17.1 A* per Ckiiiii 20, KA, CR, EN 7 BU and WA teach the spteui of Chum 19. KA, CR, 
FN, RU and WA do not expressly teach that the simulator lises the pei'lbi'mawe life dislribuliuus 
to determine a Wcdboll distribution for a subset of the plurality of compartments defined for (he 
product. MO teaches that the simulator uses the performance life distributions to determine a 
Weibull distribution tor a subset of the plurality of compartments defined tor the product (Q4, 
L56-67), as the Weibull distribution is sensitive to the distribution shape parameter at the 
extremities of the distribution and extrapolations can be made based on the properties of the 
distribution (CL4, L56-67; CL17, L36-41). It would have been obvious to one of ordinary skill 
in the art at the time of Applicants 1 invention to modify the system of KA, CR, EN, BU and WA 
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willi Old system of MO that included the simulator using the performance life distributions to 
detmtuue a Weibull distribution for a subset of the plurality of compartments defined for the 
pi-odnct, as the Wcihull distribution is sensitive to the distribution ahape parameter at the 
ex fremiti cr of the distribution and extrapolations could be made based on the properties of the 
distribution. 

17.2 As per Claims 40, 60 and 80, these are rejected bawd on the same reasoning as Claim 20, 
SU pra, Claims 40, 60 and $0 are system, method and computer readable medium claims reciting 
the same limitations as Claim 20, w tiuigkl (luvugliout by KA, CR, EN, BU, WA and MO. 

Conclusion 

1 8. The prior art made of record and not relied upon is considered pertinent to the 
Applicants' disclosure. 

The CuHuwiny paleiite and papers are cited lo furllier show the stale of the art at 
the lime of Applicants* invention with reaped b Service prediction using performance 
and service information and simulation models. 

1 . Moore, "Apparatus and method for monitoring and maintaining mechanized 
equipment", U.S. Patent fi f 370,454, April ?007, 

2. March, "Method and apparatus for monitoring hydroelectric facility 
maintenance US. Patent 6,490.506, December 2002. 
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3. Hedeen et aL, "Locomotive diagnostic system", ILS. Patent 6.377,876, April 
2002. 

4. Richer, "Engine monitoring display for maintenance management*, U.S. 
Patent 6.408,258, June 2(302. 

G. Okogbaa et aL, "Time aeries intervention analysis for Preventive/ Predictive 
maintenance management of muWunlt systems", IEEE 1988. 

19. Any inquiry concerning this communication ur earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavdu whose telephone number is 
703-305-0043. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach examiner by telephone are unsuccessful, the examiner's 
supervisor, Kevin Teska, r.an he reached on (ft>3) 305-9704. The fax phone number for 
the organization where thia application or proceeding is assigned is 703-746-7329. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number Is 703-305- 
9600, 

K. Thangavelu 

Art Unit 2123 ; 
September 19, ?003 




SAMUEL BRODA, ESQ. 
PfffllARYEXAUINEft 
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Office Action Summary 



Application No. 

09/570,095 



Kandasamy Thangavelu 



Applicant^) 

ARAGONES ET AL 



Art Unit 

2123 



— Tho MAILING DATE of this PvmmunlcatJon appears an U» cover sheet with the cor/vsponrfWHW adtffuyy - 
Period fpr Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTH{S) FROM 
THE MAILING DATE OF THIS COMMUNICATION, 

- DdunaicxB of bma moy t» Avaflflhb unto Iha previsions of 37 CFR 1.198(o). In no event, however moy a raply bd emdy filed 
Qft»r GW (G) MONTI £ from th* nailing date tf this ttmmunlcatlcfl. 

- IF tho period far reply ^Hcifisd abovA \t lett than thirty (30) dtoya, Q reply wflhin the Statutory irtniffium of thirty (30) fry? v4l bo wrwWercd flmcly. 

- If NO poriod for ropry \a spa a find obovo, iho maximum aietutaiy period will opph/ and will expire GIX (C) MONTI 12 frgm the mailing dab ot this MimrniaifujliunL 

- rMljratDtBplywrthrlhoadoroxtondidpirTDdformptyY^I, by ^I^.Ctaoa tho oppicofion to bacomc AOANDOMED (35 fi 133). 
Any reply rccohrad by tho Office lafor than thrna months after the mailing dftfo of this CDmrnunjcation, even if timely fifed, may itfuCti dhr 
earned potent term adjuafment Gee 37 Cm 1.7<M[b>„ 

Status 

Reaporiaive to communiceiiiori(a) filed on 18 Dumber 
2a)E3 This action is FINAL 2t>)0 I hie action ie non final. 

3>Q Since this application Is Jn condftlon for allowance except tor format matters, prosecution as to the merits is 
closed in accordance with the practice under Ex paiin Quay!**. 1335 CD. 11, 453 O.G. 213, 

Disposition of Claims 

4) H Claim(G) 46.49 56,60 66.60-76.80 and 81 ia/are pending in the; application. 

4a) Of the above cialm(s) Is/are withdrawn from consideration. 

5) D Claim (s) _^ ifi/aiifc alkiwKiJ 

6) EI Claimfa) 1-6.9-1 6. 20-26. 29-36.40-46. 49^6. 60-66, 39-70.60 atidQI is/a* injected. 

7) D Clalm(e) ie/are objected to. 

8) Q Claiin(si) yre subject to restriction and/or election requirement 

Application papers 

9) 0 The specification Is objected to by the Examiner. 

10) 13 The drawing(s) filed on 25 M#v PM)f) is/are: «)□ accepted or b)0 objected to by the Examiner, 

Applicant may not request that any objection to the diawing(H) \m h^iri in abeyance. See 37 CFR 1 .Bb[$). 
RepJacerrienl drawing cncct(s) including the correction a required if the drawing^} is dhjHrtRri to. See 37 CFR U2i(d). 

1 1 ) G The oath ui deglyialiyn is objected to by the Examiner. Note the attached Office Action or form PTO-15? 

Priority undar 35 ILS.C. § H$ 

1i!)D Acknowledgment is made of a claim fur fat tup i ririurity under 35 U.S.C. § 1 19(aHd) or (f). 
a)D All b)Q Some * oD None of; 

1 -□ Certified copies of tho priority documents have been received, 

2.LJ Cartififid r.npiR.s of the pi iurity duwinents have been received in Application No. . 



3.n Copies of the certified eapifts of the priority documents liavy been received in this National Ktege 
application from the International Bureau (PCT Rule. 17.2(a)). 
* Sh* II if attached detailed Office action for a Net of trie certified copies not received. 



Attachnmnrf*) 

Notice Of References Cited <PTOS32) 
Notice of Dratopcraon'3 Patent Drawing Review (PTO-S4B) 
information usdoeuirc Statement^) (PTO-1449 orPTO/HB/03) 
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VJS. Ritcnl Tirttnwfc Offlca " — — ■ 



4) □ Interview Summary (PTO-413) 

Pep* No{3VMa» Data. 

b> □ Notice of Informal Patent Application <FTO-132) 
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DETAILED ACTION 

1 . This communication is in response to the Applicants' Response mailed on 
number 1H, 2003. Claims 1, 9, 20, 22, 29, 40, 42, 49, 60, 62, 69 and 80 were 
amended. Claims 7, 8, 17-10, 27, 28, 37-39, 47-48, 67-59, 67-68 and 77-79 were 
cancelled. Claims 1-6, 9-16, 20-26, 29-36, 10-46, 19-56, 60-66, 69-76 and 80-81 of the 
application an© pending. This office action is mad© final. 

. Response to Arguments 

2. Applicants' arguments filed on December 18, 2003 have been fully considered. 
The arguments with respect to Claims 1, 22. 42 and 62 are discussed beginning in 
Paragraph 17.1. The applicant's amendments necessitated the new grounds of 
rejection. 

information Disclosure Statement 

3. Acknowledgment j& mad* of lhe information disclosure statements filed on 
January 8, 2004 together with copies uf the papers and patents. The papers and 
patents have been considered in reviewing the claims, 

Drawings 
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4. The drawings were objected to; see a copy of Form PTO-948 sent with paper No. 
3 for an explanation. The Figures 2-5, 7 and 0 were objected to because of 
unacceptable tup/left margins. Applicants are requested to send corrected drawings in 
response to this Office action. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C, 103(a) wliivh forms the basis for oil 
nliVHiiiRiifiSR rejections set forth in this Office action: 

(a) A patent may not be obtained though thft invention is nol identically dtecto&dd or described as act 
fuil) i in syclimi 102 of li tis till*, if the difference* bulwetm lliy subject rn»Her sought to bs patented and 
the prior art are such that the subject matter as a whole would have been obvious n\ lh« limn in* 
invention woe mads to a person having ordinary skill in the art to which said Subject matter pertains. 

6. The factual inquiries set Forth in Grnkom v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that arc applied for establishing a background for determining obviousness under 35 
U.S.C 103(a) are summarized ac follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior ait and the claims at issue. 

3 . Resolving the level of ordinary skill in the pertinent art, 

4. Considering objective evidence present in the application indicating obviousness 
or uuiiobviouiincss. 

7. Claims 1-3, S-fi, 12, ?.\ 25-26, 42, 43, 45-46, 62, (53 and 65^66 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Kaminskiy et aK (KA) ( a A Monte Carlo approach to 
Warranty Repair predictions" SAE International, 1997) in viewofCribbvs (CR) ("Changes in 
Engine maintenance management", Aerospace Engineering, December 1 997), and further in 
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view of Endrenyi ct flL (EN) (IEEE, 1997), Butler (BU) ("An expert system based Framework 
tor an incipient failure detection and Preventive maintenance system, IEEE 1996), and Wang 
<WA) (U.S. Patent 6,230,095) and Husselny (MO) (U.S. Patent 5,210,704), 

7.1 KA teaches a Monte Carlo approach to Waiiauty Rcpau piedictlons. Specifically, as pel 
Claim 1, KA teaches a sysLtfm far predicting llie Liming of a future service event uf a product 
formed from * plurality of compartments (Pg 1, Abstract; Pg 2, CL2, Para 3 & 4). 

KA dufts nntrotp rawly teach a database that contains a plurality of service information 
and a plurality of performance information tor the product. CJt teaches a database that contains 
a plurality of service information (Pg 9, CL1, Para 2 & 3) and a plurality of performance 
information for the product (Pg 9* CL1, Para 4), as the performance information indicates 
specific deterioration and the service information and the performance information will identify 
the likely maintenance actions required at the next shop visit (Pr 9, CL1 , Para 3) $o the 
maintenance shop can develop proper maintenance pioces* (Pjj 9, CL1 , Para 4). It would have 
been obvious to one of ordinary skill in the art at the time of Applicants* iuvcutiun to modify the 
system of KA with the system of CR that included a database that contained a plurality of 
service information and a plurality of performance information lor the product, as the 
performance information would indicate specific deterioration and the service intbrmatinm and 
the performance information would identify the likely maintenance actions required at the next 
shop visit so the maintenance shop could develop proper maintenance proceed 

KA docs not cxpreKidy teach a statistical analyzer that analyzes the plurality of service 
information to delejirmiK h plmnlily of compartment failure information, EN teaches a statistical 
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analyzer that analyzes the plurality of service infunnatiuii lu determine a plurality of 
compartment failure information (Pg 576, CL2, Para 2 & 5; Pg 578, CL1, Para 4 & 5: Fig. 2; Pfi 
579, CL2, Paia 5^ Fig. <5) 7 as the compartment failure information can be used to determine 
mttfri^ variances and the probability- distributions of times to failure uf llic ojunparlmcnts (Pg 
578, CLlj Para 4 & 5). It would have been obvious to one of ordinary skill in the art at the time 
of Applicants' invention to modify the system of KA with the system of EN that included a 
statistical analyzer that analyzes the plurality of service mfortruifaon to determine a plurality of 
compartment failure information, as the compartment Mure information could be used to 
determine means, variances and the probability distributions of times to failures of the 
eumparunenls. 

KA does nul expressly teach (hat Lhe plurality of compartment failure information 
comprises compartment failure variables and compartment Li rue -la-failure coefficients EN 
teaches that the plurality ai compartment failure information iwmpriues compartment failure 
variables and compartment timc-to-lailurc coefficients (Pg .578, CI_2, Para 3 to Pg 579, CL1, 
Para 3; Fig- 6), as the information can be uacd to obtain the failure information fm tine entire 
system and the cost incurred due to component failures (Pg 581, CL2, Para 2); and a 
mathematical mudcl can be constructed linking failures and maintenance modes and used to 
compute dusIs uf alternative maintenance schedules (Pg 58U CL2, Para 3). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants ' invention to modify the 
system of KA with the system of EN that iududed lhaL the plurality of compartment failure 
information comprising compartment failure variables and compartrnenL tirae-to- failure 
coefficients, as the information could be used to obtain the failure infoimaiiun fur ihe entire 



PAGE 42/92 * RCVD AT 5/17/2004 1:03:40 PM pastern Daylight Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:51S3877751 * DURATION (mm^ss):20-40 



MAY 17 2004 13=13 FR GE CORPORATE R-D 5183877751 TO 817038729306 P. 43/92 



Application/Control Number (jy/578,095 Page 6 

Art Unit: 2123 

system and the cost incurred due to component failures and a mathematical model could be 
constructed linking failures and maintenance; modes and used to compute costs of alternative 
maintenance schedules, 

KA dues not expressly leach that the statistical analyzer uses the plurality of 
compartment failure information to determine which compartment failure variables influence the 
timing of future service events and estimate timfi-to-faihire distributions for the plurality of 
compartments. DIN teaches that the statistical analyzer uses the plurality of compartment failure 
information to determine which compartment failure variables influence the timing; of future 
service events and estimate time to failure distributions for the plurality of compartments (i ; ig3; 
Pg 578, CL2 S Para 3 to Pa 579, CL1, Para 3; Fig. 2; Fig, 6), aE the information can be used to 
gbtuju the faUwe iufumiulion fur the entire system and the cost incurred due to component 
failures (Pg 581, CL2, Para 2); and a mathematical model can be constructed linking failures and 
maintenance- modes and used to compute costs of alternative maintenance schedules (Pg 581, 

l'ara J). It would have been obvious to one nf ordinaiy skill in the art at the time of 
Applicants' invention to modify the system of KA with the system of EN that included die 
statistical analyzer using the plurality of compartment failure information to determine which 
compartment failure variables influence the timing of future service events and estimate 
lirae-lo-failure distributions for the plurality of compartments, aa the information could be used 
to obtain the failure information for the entire system and the cost incurred due to component 
faihrms and a mathematical model could be constructed linking feilurea and maintenance modcg 
and used to compute costs of alternative maintenance schedules. 
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KA dues not expressly Leach a performance deterioration rait? analyzer that analyzes 
performance deterioration rate of the product from the plurality of service information and 
perfurniaiiix information. CR leaches a performance deterioration rate analyzer that analyzes 
performance driGxiurutiuu rale of the product from die plurality of service information and 
performance information (Pg 9, CM , Para 3 & A) 7 as the, performance deterioration rate 
information identifies the likely maintenance actions required at the next shop visit (P# 9, CL1, 
Para 3), so the maintenance shop could develop proper maintenance process (Page 9, CL1, Para 
4), It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the system of KA with the system of CR that included a performance 
deterioration rate analyzer thai analyzes performance deterioration rate of the product from the 
plurality of service information and performance information, as the performance deterioration 
rate information would identify the likely maintenance actions require at the next shop visit so 
the maintenance shop could develop proper maintenance, process. 

KA f CR and EN do not expressly teach that the pcrfbrmanra: deterioration rate analyser 
comprises a statistical analysis script that relates a aub$et of compartments of the product 
according to time, BU teaches that the performance deterioration rate analyzer comprise* a 
statistical analysis script that relates a subset of comportments of the product according to time 
(Pg 321, CL1, Para 5; Pfl 321, CL2, Para 2; Pe 322, CL1, Para 3; Pg 321, CL2, Para 4 & 5) } as 
die determination of the relaLed limes lo Mures of the compartments facilitates optimizing 
preventive maintenance program thrnngh fcyslwn wide approach to predict equipment failures 
(Pg. 321, CL2, Para 2 & 3). Tt would have hften obvious to one of ordinary skill in the art at the 
time of Applicants* invention to modify the system of KA, CR and EN with the system of BU 
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that included the performance deterioration rate analyzer comprising a statistical analysis script 
that relates a subset of compartments of" the product according tn time, as the determination of 
the related times to failures of the compartments would facilitate optimizing preventive 
maintenance program through system wide approach to predict equipment failures. 

KA, CR* EN and BTJ do not expressly teach that the statistical analysis script generates 
an estimated deterioration rate curve for the subset of compartments of the product WA teaches 
that the statistical analysis script generates an estimated deterioration rate curve for the subset of 
compartments of lh<? product (Abstract- CL2, L22-37), as the deterioration curve can be used to 
generate a warning signal to the system operator and as a tool for product service 
recommendations (CL1 , Lines 1 5-1 8). It wnulrl have; Iran obvious to one of ordinary skill in the 
art at the time of Applicants' invention to modify the system of KA, CR, EN and BV with the 
3ystem of WA that included the statistical analysis script generating an estimated rlcterioratiuu 
rate curve for the subset of compartments of the products as the deterioration curve could he usftH 
to generate a warning signal to the system operator and as a tool for product service 
rccumincudaliuns. 

K A, CR 7 EN and WA do not expressly Leach that the performance deterioration, rate 
analyzer further comprises a transformer that tiaiisfuiuis each estimated deterioration rate curve 
for a compartment to a performance life distribution. HU teaches that the performance 
deterioration rate analyzer further comprises a transformer that tiausfonns each estimated 
deterioration rate curve for a compartment to a performance life distribution {CL1, L47-50; CL2, 
L7-32j CL4> L61-63), as stochastic models can be used to predict performance degradation (C14, 
J/i\ -(ft, CIA, L43-47) and significant increase in availability, reliability and maintainability can 
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be achieved by developing a. u^puvity lo continuously predict the remaining acceptable operating 
life (CL2, L7- 1 1) ► It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the system of KA, CR, EN and WA with the system of IIU that 
included the performance deterioration rate analyzer further comprising a bmsformcr that 
transformed each estimated deterioration rate curve for a compartment to a performance life 
distribution, as stochastic models could be U3ed to predict performance and significant increase 
in availability, reliability and maintainability could be achieved by developing a capacity to 
continuously predict the remaining acceptable operating life. 

KA teaches a simulator for simulating a distribution of future service events of the 
product according to the time-to-failure distributions (Fg 1 3 Abstract,; Pg 1 3 CL1, Para 3; Pg2, 
CL2, Para 3 & 4; Pg 3, CL2, Para 2; Fig. 5). KA does not expressly teach a simulator lor 
simulating a distribution of future service events of the product according tn the performance life 
distributions. HU teaches a simulator for simulating a distribution of future service events of the 
product according to the performance life distributions (CL2. L7-32; CL5, L53-57; C\A\ L8- 
46), as such simulation can be used to alert personnel of the expected duration of the acceptable 
upcxaLing time (C16, L65-CG) and significant increase in availability, reliability and 
maintainability can be achieved by developing a capacity to continuously predict the remaining 
acceptable operating life (CL2, L7-1 1). Il would have been obvious to One of ordinary skill in 
the art M the time of Applicants' invention to modify the system of KA with the System of HU 
that included a simulator tor simulating a rii&ti ibu (ion uf fu lure service events Of the product 
according to the performance life ritstribirtions, as such simulation cuuld be used to alert 
personnel of the expected duration of the acceptable operating time and significant increase in 
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availability, reliability and maintainability could be achieved by developing a capacity to 
continuously predict the remaining ar.r.eptahle operating lift. 

Dependent claims 

Per Claim 2: KA, CR, EN, BU 3 WA awl HU le*uh the syslem of Claim 1. KA does not 
expressly teach that the database comprises a service database awd a performance historical 
database. CR leucines that the database comprises a service database and a performance 
historical database (Pg 9 3 CL1, Para 2 & 3) s as the performance information indicates specific 
deterioration and the service information and the performance information will identify the likely ' 
maintenance actions inquired at the next sliop visit (Pg 9> CLl, Para 3) so tile maintenance shop 
can develop proper maintenance process (Pg 9, CL1, Para 4). It would have beet) Obvious to one 
of ordinary skill iu the art at the time of Applicants* invention to modify the system of KA with 
ihe system of CR that included the database comprising a service database and a performance 
historical database, as the performance information would indicate specific deterioration and the 
service in foil nation and the pttfouiiHuoe information would identify the likely maintenance 
actions required at the next shop visit so the maintenance shop could develop proper 
maintenance process. 

Per Claim 3: KA, CR, LiN, IJU, WA and HIJ teach the system of Claim U KA does not 
expressly teach that the plurality of service information comprise* compartment definition*, 
repair history and service factors* CR teaches that the plurality of service information comprises 
uoinparLmwit definitions, repair history and service factors (Pg 9, CLl, Para 2 & 3), as rtus 
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service information will identify the likely maintenance actions required at the next shop visit, so 
suitable preparations can be made before the product arrives for repair and maintenance (Pg 9, 
CM , Para 3). It would have been obvious to one of ordinary skill in the an at the time of 
Applicants 1 invention to modify the System of KA with the system of CR that included the 
plurality of strrvive information comprising compartment definitions, repair history and .service 
factors, as the service information would identify the likely maintenance actions required at (he 
next shop visit, so suitable preparations could be nmfe before the product arrives tor repair and 
maintenance* 



Per Claim 5; KA* CK* Kl\, RU, WA and HU (each the system of Claim 1. KAdoesnot 
expressly teach system further comprising a preprocessor for processing the plurality of service 
information into a predetermined format. EN teaches system further comprising a preprocessor 
for processing the plurality of service information into a predetermined format (Fig. 3) ? as the 
service information can be used to obtain the compartment failure information (l-'ig. 2) mid 
compartment failure information can be used to determine means, variances and the probability 
distributions of times to failures of the compartments (Pg 578, CLl, Para 4 & 5). Jt would We 
been obvious to one of ordinary skill in the art at the lime of Applicants' invention to modify the 
system of KA with the system of EfN thai included system further comprising a preprocessor for 
processing Qie plurality of service information into a predetermined format, as the service 
information could be used to obtain the compartment failure information and the compartment 
failure infoiuiation could be used to determine means, variances and the probability distributions 
of times to failures of il %n compartments ► 
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Per Claim 6: KA, CR, EN, BU, WA and HU teach the system nFClaim 1. KA dues not 
expressly teach that the preprocessor generates a plurality of data files accariins to the plurality 
of sendee information. EN teaches that the preprocessor generates a plurality of data files 
according to the plurality of service information (hg. 2), as the information can be used to 
predict the mean and distribution Of the remaining life to Failure for any stage of aging (Pg 576, 
Abstract). It would have been obvious to one of ordinary skill in the art al the time of 
Applicants* invention to modify the system of KA with the system of EN that included the 
preprocessor generating a plurality of data, files according to the plurality of service information, 
as the information could be used to predict the mean and distribution of the remaining life to 
failure for any stage of aging. 



7,2 As per Claims 22, 23, 25 26. 42, 43, 45-46, 62, 63 and 65-66, these are rejected based on 
the same reasoning as Claims 1, 3, and 5-6, sms^ Claims 22, 21 1 25-26, 42, 43, 45-46, 62, 63 
and 65-66 are system, method and computer readable medium riaims reciting the same 
limitations as Ckim$ I, 3, and 5 6, as taught throughout by KA, CR, EN, BU 7 WA and HU. 

R. Claims 4, 21 3 24, 41, 44, 61, 64 and 81 arc rejected under 35 H.S C. 103(a) as being 
unpatentable over KHminxkiy et al. (KA) pA Monte Carlo appmach to Wanauty Repair 
predictions", SAG Interiiatiuiud, 1997) in view of Cribbtt (CR) ("Change* in Engine 
maintenance managemenT, Aerospace Engineering. December 1997) and Eiidrunyj et al. (EN) 
(IEEE, 1997) and farther in view nf Btitler (BU) ("An expert system based l-ramcwoik fur an 
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incipient failure detection and Preventive maintenance system, THEE 1996), and Wang (WA) 
(U.S. Patent 6,230,095) andHussriny (HU) (U.S. Patent 5,210,704) and Aerospace Technology 
(AT) ("Forecasting engine removals and shop visits", Aircraft Technology Engineering & 
maintenance, 1996-1997), 

8.1 As per Claim 4, KA, Clt, EN, HIT, WA and HU uadi the system of Claim 1. KA, CR, 
EN* BU, WA and HU do not expressly teach thai the plurality of performance information 
comprises performance characteristic: vahies, initial data levels after servicing, current data 
levels. AT teaches that the plurality of perfflimaiuas information comprises performance 
characteristic values, initial data levels after servicing, current data leveb (Pg 3, CLl, Fara 1 ft. 
3; Pr 4, CU, Para 2; Pg. 4, Fara 1), as the information can be used to forecast product 
removal rates to construct a plan tor incoming product volumes; and the forecast can be used for 
maintenance cost planning yielding requirements for material and manpower for maintenance 
(Pg 3 7 CL1 , Para 2). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the system of KA, CR, EN, BU 7 WA and HU with the system 
of AT thai included the plurality of performance information comprising performance 
characteristic values, initial data levels after servicing, current data levels, as the information 
could be used to forecast product removal rates to construct a plan fur incoming product 
volumes; and tho forecast be used for maintenance cost planning yi elding requirements for 
material and manpmvei fur maintenance. 

KA, EN, HU, WA, HU and AT do not expressly teach thai the plurality of performance 
information comprises dates at which ihe product is service! and variables that affect the 
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servicing of a subset of the plurality Of compartments. CR teaches that the plurality of 
performance information comprises dales at which the product is serviced, and variables that 
affect the servicinH of a subset of the plurality of compartment* (Pg 9, CL1 , Para 3 to 6), as the 
performance information will identify the likely maintenance adiuns required at the next shop 
visit (Ptf 9, CL1, Para 3) go the maintenance shop can develop proper maintenance process (Tg % 
CLl, Par* 4). It would have been obvious to one of oniinm y skill in the art at the time of 
Appi;.;*!!^ invention to modify the system of KA # EN, HIJ, WA, HU and AT with the system 
of CR that included the plurality of performance information r^uiprians dates at which the 
product would be serviced, and variables that affect the, servicing yf a subset of the plurality of 
compartments, as the performance information would identify (he likely maintenance actions 
required A the next shop visit so the maintenance shop could develop proper maintenance 
process. 



Per Claim 21 : KA, CR, EN, BU, WA and HU teach the system of Claim I. KA does not 
expressly teach that the simulator forecasts a service plan for the future service events that 
comprises the time for scheduling the service events, AT teaches that the siuiulaKor forecasts a 
service plan for the future service events that comprises the time fbr scheduling the service 
events (Pg 3, CLL Para 2; Pg 4, CLl, P** 2; P fi ,4, CL2, Para ]) ( as the fhn^ can be used for 
maintenance ooat planning yielding rttpiireinentB for material and manpower for maintenance 
(Pg 3, CLl, Para2), it would have been obviuu* to one of ordinary skill m the art at the time of 
Applicants' invention to modify the system uf KA with the system of AT that included that the 
simulator fore* %t a service plan for the future service events that comprised the time tor 
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scheduling the service events* as the forecast could be used for maintenance «wt planning 
yielding requirements for material and manpower for maintenance. 

8,2 As per Claims 24, 41, 44, 61, 6<1 and 81, these arc rejected based on the same reasoning 
as Claims 4 and 21, supra. Claims 24, 41, 44, 61, 64 and SSI arc system, method and computer 
readable medium claims reciting the same limitations as Claims 4 and 21 t m laughl throughout 
by KA, CR, EN, BU, WA T HU and AT* 

9. Claims 9, 29, 49 and 69 are rejected under 35 U.S,C. 1 03(a) as being unpatentable over 
Kanrinskiy et aL (KA) ("A Monte Carlo approach to Warranty Repair predictions" SAE 
International, 1997) b view of Cribbes (CR) ("Changes in Engine maintenance manageii«aU" 
Aerospace Engineering, December 1997) and Endrenyl et a], (EN) (IEEE, 1997) and fiuther in 
view of Butler (DU) ("An expert system based Framework for an incipient failure detection and 
Preventive maintenance system IEEE 1996), Wang (WA) (U.S. Patent 6:230,09b), llusseiiiy 
(HU) (U.S. Patent 5,2 1*0.704) and Woodmsu e i al. (WO) (U.S. Patent 6,195,624). 

9.1 As per Claim 9, KA, CR, EN, UU, WA and HU leach the system of Claim I. KA, CR 3 
EN } BU, WA and HU do not expressly teach that the statistical analyzer uses the estimated 
ttine-to-Ikilure distributions to determine a Weihnll d isfi ibuliun for a subset of the plurality of 
compartments defined for the product. WO teaches that the statistical analyzer uses the 
estimated tiine-to-failure distributions to determine a Weihull distribution for a subset of the 
plurality Of compartments defined for the product (CL6, as the Weibull iiiudel uses 
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shape aud scale parameters which have physical significance; the scale parameter indicates the 
lime at which 63% of the population have failed; and the shape parameter indicates the ™ie at 
which the failures increase (CL6, L48-56). It would have been obvious to otic of ordinary skill 
in Hie art al the time of Applicants' invention to modify the system of KA, CR, EN 7 BU, WA 
and HU with the system of WO that included the statistical analyzer osiag the estimated 
time-lo-failure distributions to determine a Weibul! distribution for a subset uf the plurality of 
compartments defined for the product, as the Wcibull model uses shape and scale parameters 
which have physical sijmificance; the scale parameter indicates the time al which 63% of the 
population have failed; and Ihe shape parameter indicates the rate at which the failures increase. 

9.2 A* per Claims 29, 49 and 69, these are rejected based on the nim* i Ktsoning as Claim 9, 
saBH. Claims 29, 49 and 69 are system, method and computer readable medium claims reciting 
the same limitations as Claim 9, as taught throughout by KA, CK, EN, BTJ, WA, HU and WO. 

10. Claims 10, 30, SO and 70 are ejected under 35 U.S.C 103(a) as being unpatentable over 
Kamlnskiy ct al. (KA) ("A Monte Carlo approach to Warranty Repair predictions", SAE 
International. 1997) in vtcw of Crihb« (CR) ("Changes in Engine maintenance m^gemenf , 
Aerospace Endearing, December 1997) and Eudrenyi et al. (EN) (IEEE, 1997) and fiirthex in 
view of Butler (BU) ("An expert system based F^ework for an incipient failure detection and 
Preventive maintenance system, IEEE 19%), W aug (WA) (V.S. Patent 6,230,095), Hnsseiny 
(HU) (U.S. Patent 5,210.704) and Snhramanyain (SU) (U.S. Patent 5,70i.471). 
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10.1 As per Claim 1U, KA, CK, EN, UU ? WA and HI) teach the system uf Claim 1. KA, CR, 
BN, BU, WA and III! rln not expressly teach that the statistical analyzer comprises a service 
analysis script that executes a plurality of statistical piocedures. SIT Leaches that the statistical 
analyzer comprises a service analysis script that executes a pluiality uf statistical procedures 
(Abstract; Fig. 1, BLK 1 16 and 1 20; Fig. 2; CI.?., L25-43), as the scripts specify the operations to 
be performed and the performance statistics to be collected (CL2, L25-29). It would have been 
Obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
system of KA, CJK# EN, BU, WA and TTU with the system of SU thai included the statistical 
analyzer comprising a service analysis script that executed a plurality of statistical procedures, as 
the scripts would specify the operations to he performed and (he performance statistics to be 
collected. 



10-2 As per Claims 30> 50 and 70, these arc rejected based on the same i tuning as Claim 10, 
su P r ^ Claims 30, 50 and 70 are system, method and computer readable medium claim* reciting 
the same limitations as Claim 10, as taught throughout by KA, CR, EN, BTI, WA, HU and SU. 

1 1. Claims 1 1, 31, 51 mid 71 are rejected under 35 U,S.C. 103(a) as being unpatentable uvcr 
Kaminakiy et aL (KA) ("A Monte Carlo approach to Warranty Repair predictions", SAE 
international, 1997) in view of Cribbes (CR) ("Changes in Engine maintenance management", 
Aerospace Engineering TWjubcr 1997) and Endrenyi *t al. (EN) (IEEE, 1997) and further in 
view of Hutler (BU) ("An expert system based Framework for an incipient failure detection and 
Preventive maintenance system, IEEE 19%), Wang (WA) (IIS. Patent 6,230,095), Husseiny 
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(HU) (US. Patent 5,210,704), Subninuuiywii (SU) (U.S. Patent 5,701,471) and Djaja et ah 
(DJ) (U.S. Palcnt 6,405,160). 

11.1 As per Claim 1 1, KA, OR, EN, BU, WA, HU and SU teach the system of Claim 10. 
KA, CR, EN, BU, WA, HU and SU do not expressly teach that the plurality of statistical 
procedures comprise a multivariate regression and/or a correlation analysis. DJ teaches that the 
plurality of statistical procedures comprise a multivariate regression and/or a correlation analysis 
(CL5, L52-59), as in the tmihivariale regression analysis, the changes in independent variables 
that correlate highly with dependent variables are allowed to remain in the modeling equation 
(CL2, L25-2y). It would have keen ubvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the system of KA, CR, EN, BU, WA, HU and SU with the 
system of DJ that included the plurality of statistical procedures comprising a multivariate 
regression and/or a correlation analysis, m in the multi vaiiaLc regression analysis, the changes in 
independent variables that correlate highly with rtfipwufeul variables would be allowed to remain 
in the modeling equation. 

17 .7 As per Claims 3 1, 51 and 71, these are rejected based on the saint? reasoning as Claim i 1, 
wipra. Claim* 31, 51 and 71 are system, method and computer readable medium claims reciting 
the .same limitations as Claim 1 1, as taught throughout by KA, OR, EN, BU, WA, HU, SU and 
DJ. 
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12. Claims 12, 32, 52 and 72 arc rejected under 35 U-S G. 103(a) as being unpatentable OV©r 
Kaminskiy et al (KA) ("A Monte Carlo approach to Warranty Repair predictions", SAE 
International, IW7) in view of Crihhes (CR) ("aumgt* iii Engine maintenance management" 
Acrospncc Engineering, Dcccmher 1997) and Endreuyi ct aJ. (EN) (IEEE, 1997) and further in 
view Of Butler (bO) ("An expert system hascrl Fiauidwurk for an incipient failure detection and 
Preventive maintenance system, TTOJB 1996), Wang (WA) (U.S. Patent 6,230,095), Huaaciny 
(HU) (U,S, Patent X21U,7U4), LSuhramanyam (SU) (U.S. Patent 5,701,471) and Cove Ct qL 
(CA) (U.S. Patent 5,740,233). 



12,1 As per Claim 12, KA, CH, EN, BIJ, WA, HU and SU teach the system of Claim 10. 
KA 3 CR, EN, BU, WA, HU and SU do not expressly teach that the service analysis script 
generates a plurality of statistical diagnostic information. CA teaches thai the service analysis 
script Bcnerates a plurality of Statistical diagnostic information (CL3, L27-30; CL3, L5S-64), as 
changes in die statistical diagnostic information could be used to identify fruits and alert the 
personnel, when they fall outside set thresholds (CL4, L9-15). it would have been obvious to 
one of ordinary sloill hi the art at the time Of Applicants 1 invention to modify the system of KA, 
Of, EN, BIJ, WA, HU and SU with (he system of CA dun included the service analysis script 
generating a plurality of statistical diagnostic information, as changes in the statistical diagnosti( 
information could he used to identify faults and alert the personnel, when they fell outride set 
thresholds. 
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12.2 As per Claims 32, 52 and 72, these are rejected based on the same reasoning as Claim 12, 
supra, Claims 32, 52 and 72 are system, method and computer readable medium claims reciting 
Lhc yam* limitations as Claim 12, as taught throughout by KA, CK* EN, B(J ? WA, HU, SU and 
CA. 



13. Claims 13, 33, 53 and 73 are rejected under 35 U.S.C 103(a) as bring unpatentable over 
Kaminskiy et aL (KA) f'A Monte Carlo approach to Warranty Repair predictions", SAE 
International, 1 997) in view of Crfbbes (CR) ("Changes in ttoginc maintenance mmz&mvnC\ 
Aonspaoc Engineering, December 1997) and Endrcnyi ct ftL (EN) (lliliE, 1 997) and further in 
view of Butler (RU) ("An expert system based Framework for an incipient failure detection and 
Preventive maintenance system, IEEE 1996), Wuj- (WA) (U.S. Patent 6.2^095), Hrisseiny 
(HIT) (US. Patent 5,210,704), fliihramaii vain (SU) (U.S. Patent 5,701.471 J t Cave et A (CA) 
(U.S. Patent 5. 740,233), Stonghtnn et al. (ST) (U.S. Patent 6,132,969) and Baleanu (BA) (U.S. 
Patent 5,748,508), 



12. 1 As per Claim 13, KA, CU EN, BU, WA 3 HU, SU and CA teach the system of Claim 12. 
KA, CR, EN, BU, WA, HU, SU and CA do not expressly teach thai ihe plurality of statistical 
diagnostic information comprises goodnCSS-of-lit metrics and collinearity diagnostics. ST 
teaches thai Lhe plurality of statistical diagnostic information comprises goodnossnof-fit metrics 
(Abstract; CL3, L26-52; CL3, L55 64), aa goodness-or-fit measures how well a given model 
represent* the umkrlyinfi data (CL3, L26-28). It would have been obvious to one of ordinary 
skill in the art at the time, nf Applied invention to modify the system of KA, CR, EN, BU, 
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WA, HU, SU and CA with the system of ST that included the plurality of statistical diagnostic 
information comprising goodness-of-fit metrics, as goodness-of-flt wonld measure how well a 
given model represents the underlying data. 

KA, CR, EN, BU, WA, HU, SU, CA and ST do not expressly leach that the plurality of 

statistical diagnostic information comprises coliincarity diagnostics. BA teaches lhal the 

i 

plurality of statistical diagnostic information comprises col linearity diagnostics (Abstract), as 
culliueariiy measures is used to identify coUinearity free regression models to beat model and 
control a process (Abstract). It would have been obvious to one ofordmary skill in ihe art at the 
time or Applicant invention to modify the system of KA, CH, KN, nil, WA, HU, SU, CA and 
ST with the system yf BA LhaL included the plurality of statistical diagnostic information 
comprising collineHiily diagnostics, as collinearity measures would he u.wd to identify 
oollineanty free regression models to be*t model and control a process 

1 3.2 As per Claims 33, 5.1 and 73, these su e rejected based on the same reasoning as Claim 13, 
supra. Claims 33, 53 and 73 are system, method and computer readable medium claims recitai^ 
the same limitations as Claim 13, as taught throughout by KA, CR, EN, BU, WA, J1U, SU, CA, 
ST ajid BA. 



14. Claims 14, 34, 54 and 74 are rejected under 35 U-S.C. 103(a) as being unpatentable over 
Kaminskiy *| aL (KA) ("A Monte Carlo approach to Warranty Repair predictions", SAE 
International, 1997) ia vi«w of Crlbb* (CR) ("Changes m Rnghie maintenance management", 
Aerospace Engineering, Decemlw 1997), and Endirenyi et aL (EN) {IFJTC, 1997) and further in 
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view of Butler (BU) ("An expert system based Framework for on incipient failure detection and 
Preventive maintenance system, IEEE 1996), Wang (WA) (US. Patent 6,230,01*5), Husseiny 
(HU) (U.S. Patent 5,210,70^, Subramaoyam (SU) (U.S. Patent 5 ,701,471) and Meexter et aL 
(ME) (US. Patent 5,686,359). 

14.1 As per Claim 14, KA, CR, EN, BU, WA, HU and SU teach the system of Claim 10. 
KA, CR, EN, BU 7 WA, HU and SU do not expressly teach that the service analysis scrip! 
generates a plmalily of residual plots. ME teaches that the service analysis script generates a 
plurality of residual plots (CL4, L52-56), as the residual plots indicate the Jack of inadequacy of 
the models (CL3, r.26-28) Ii would have been obvious to one of ordinary skill in the art at the 
time of Applicants' invention to modify the system of KA, CR, EN, BU, WA, 11 U and STJ wilh 
the system of ME that included the service analysis script generating a plurality of residual plots, 
as the residua] plots would indicate the lack of inadequacy of the models. 

14.2 As per Claims 34, 54 and 74, these are rejected on the same reasoning as Claim 1 4, 
su^ Claims 34, 54 and 74 arc system, method ami uunpuler readable medium claims reciting 
the s^tnc limitations as Claim 1 4, as taught throughout by KA, CR, EN, BU* WA, HU, SU and 
ME. 

15. Claims 1 5, 1 6, 35, 36, 55, 56, 75 and 16 arc rejected under 35 U-S.C. 103(a) as being 
unpatentable over Kaminskiy et *L (KA) f A Monte Carl* approach k, Warranty Repair 
predictions", &AE International, 1997) in view of Cribbes (CR) ("Changes in Engine 
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maintenance management", Aerospace Engineering, December 1997) and Endreoyi ct aL (JflN) 
(IEEE, 1997) and further in view of Butler (BU) ("An expert system based Framework for an 
incipient failure detection and Preventive maintenance system, IEEE 1996), Wang (WA) (U.S. 
Patent 6,230,095), Hussciny (HU) (U,S, Patent 5,210,704) and Kozam Ct al. (KO) (U.S. Patent 
application 2002/0035570). 



1 5.1 As per Claim 1 5, KA, CR, EN, BU ? WA and HU teach the system of Claim ] . KAjCR, 
EN, BU, WA and HU do uol expressly Leach that the statistical analyzer comprises a validation 
script. KO teaches that the slalistiual analyzer comprises a validation script (Para 0008, Para 
0029), aa the validation script provides information necessary to check the data received as 
service and performance information against the data already in the database (Para CJ033). Tt. 
would have been obvious to one of ordinary skill in the ai t aL the time of Applicants' invention tn 
modify the system of KA> CR, EN, UU, WA ami HU with the system of KO that included the 
statistical analyzer comprising a validation script, as the validation script would provide 
infoimaLiun necessaiy to Check the data received as *em<% and perfomiance information against 
the data already in the database, 



Per Claim 16: KA, CR, EN, BU, WA and HU do not expressly teach that the validation 
script is applied to a plurality of case studies set up for the product. KO Leaches that the 
validation script is applied to a plurality of case studies set up tor the product (Para 0008, Para 
0029), as the validation script provides information necessary to chcclr the data received as 
service and performance information a^iusl the data already in the database (Para 0033). It 
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would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the system ol KA, CR* EN, BU, YVA and HU with the system of KO that included the 
validation script being applied to a plurality of ease studies set up foi the product, as the 
validation script would provide in formation necessary to check the data received as service and 
performance information against the data already in the database. 

15.2 As per Claims 35, 36. 55, 56, 75 and 76, these arc rejected based on the same reasoning 
as Claims 15 and 1 6, supra. Claims 35, 36. 55, 56, 75 and 7f> are system, method and computer 
readable medium claims reciting the same limitations as Claims 1 5 and 16, as taught throughout 
by KA, CR, EN, BU, WA, HU and KO, 

1 6 Claims 20, 40, 60 and 80 are rejected under 35 US,C, 103(a) as lifting unpatentable over 
Kaminskiy et aL (KA) ("A Monte Carlo approach to Warranty Repair predictions", SAE 
International, 1 997) ui view yf Cribbes <CR) {"Changes in Engine maintenance management", 
Acroapacc Engineering, December 1997) and Endrenyi et aL (EN) (f RRC, 1997) and further in 
view of Butler (ELJ) ("An expert system based Framework for an incipient failure detection and 
Preventive maintenance system, 1RRK 1996), W*de (WA) (U.S. Patent 6,230,095), Hmseiuy 
(HU) (US, Patent 5,210,704) and Moosa et aL (MO) (U.S. Patent 5,S22,2l«)_ 

16.1 As per Claim 20, KA, CR, EN, BU, WA and HU teach the syalcm of Claim 1. KA,CR, 
EN, BU, WA and HU do not expressly teach that ike simulator uses the performance life 
distributions to ildemune a Weibult distribution tor a suhset of the plurality of compartments 
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defined for the product MO teaches that the simulator uses the performance life distributions to 
determine a Weibuli distribution for a subset of the plurality of cumparlments defined for the 
product (CL4, L56-67), as the Wcihull distribution is sensitive to the distribution shape 
parameter at the extremities ot the distribution and extrapolations can be made based on the 
properties of the distribution (CU, L56-67; CL17, L36-41). Jl would have been obvious to one 
of ordinary skill in the art at the time of Applicants 1 invention to modify the system of KA* CR, 
EN, BU, WA and HU with the system of MO that included the simulator using the performance 
life distributions to determine a Wcibull distribution far a subset uf ihe plurality of compartments 
defined for the product, as the Weibuli distribution is sen sitive to the distribution shape 
parameter al ihe extremities of the distribution and extrapolations could be made based on the 
properties of the distribution. 

16.2 As per Haiim 40, 60 and SO, these are rejected based on the ran™ reasoning a* Claim 20, 
mm, Claims 40, 60 and 80 aie system, method and computer readable medium daims recitine 
the same limitations as niahu 20, as mught throughout by KA, CH, EN, BIT, WA, HU and MO. 

Arguments 

17.1 As per the applicants' argument that "KA in view of CR and EN does not disclose or 
fiuggttit performing a simulation based on time4o-failure distributions and performance life 
distributions; Ihe simulations performed by KA, CR and EN is based on time to-faiiurc 
distributions", the ^miner has used anew reference (HU). KA and HU leach simulation based 
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on thne-to-Mure di$tributions and performance life distributions. KA teaches a simulator for 
simulating a distribution of future service events of the product according to the time-to-tailurc 
distributions (Pg 1, Abstract; Pg 1, CL1, Para 3; Pg 2, CL2, Para 3 & 4; Pg 3, CL2, Para 2; Fig, 
S). HU teaches a simulator for simulating a distribution of future service events of the pmduct 
according to the performance life distributions (CL2 ? L7 32; CL5, L53-57; CI A \ L8-46). 

1 7.2 As per the applicants' argument that "KA, CR, EN, BU and WA do not disclose or 
suggest estimating the deterioiatkm rale curves for a subEet of comportments in a product and 
transforming the deterioration tale curves to a performance life distribution*', the examiner h*$ 
used a new reference (HI J). WA teaches that the statistical analysis ecript generates an estimated 
deterioration Tate curve for the subset of cnmparlmtxiLs of the product (Abstract: CL2, L22-37). 
HU teaches that the performance deterioration rate analyst further comprises a transformer that 
transforms each estimated deterioration rate curve fnr a compartment to a performance life 
distribution (CL1, L47-50; CL2, L7-32; CL4, 1 ^1 -fil) 

Conclusion 

ACTION IS FINAL - NECESSIATED BY AMENDMENT 

18. Applicant's amendments necessitated the new groLind(s) ofrcjectiem presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. Sec MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CTR 1.136(a). 
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A shortened statutory period for reply to this final action is set tn expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until alter 
the eud of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire un the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. Iq no event, 
however, will the statutory period for reply expire later than SIX MONTHS from die dale uf this 
final action. 



19. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
703-305-0043. The examiner can normally be reached on Monday through Friday fmm 
8:00 AM lu 5:30 PM. 

If allempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kevin T**ka, can be reached on (ma) 305-9704. The fax phone number for 
the organization where this application or proceeding ts assigned is 703-872-9306. 

Any inquiry of a genual nature or relating to the status of this application or 
proceeding should be directed lo the receptionist whose telephone number h 70^-305- 
9600. 



K- Thangavelu 
Art Unit 2123 
February 26, 2004 
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